Supplementary Figure 1:
for each combination of patches two sets of rates can describe the data equally well. Fig. S1 shows the dwell time distributions obtained from high (A) and low (B) solutions for the same dataset (different set from Figure 5A ). In 80 % of sets, a good agreement of the fit with the experimental data was observed.
Datasets that initially converged to the low solution were also re-fitted using the settings specified above, in order to narrow the search in the parameter space and drive the fit to converge to a high solution. In 52 % of datasets, a good fit of the data was obtained, while 35 % percent converged back to a low solution and the remaining 13 % resulted in fits that were less satisfactory.
Therefore two sets of rates were estimated from each dataset, one corresponding to the low solution and one to the high solution. The two sets of rates shown in supplementary Table 1 (second and third column respectively) are the average of the (four) fast solutions and the (four) slow solutions that we obtained from fitting the original four independent datasets. At this stage, both solutions are equally plausible and gave a good description of the single channel data.
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Supplementary Figure 2: Binding rate estimated from concentration jumps
The k + estimated from single channel recordings (0.7×10 6 s -1 M -1 ) predicts a rise time (measured from 20 % to 80 % of the peak amplitude) of 0.43 ms for currents evoked by a concentration jump to 3 mM. However, the rise time measured in our macroscopic current responses was 0.32 ± 0.02 ms (n =21). The estimate of k + from single channel recordings is intrinsically subject to some degree of uncertainty because the exact number of channels in the patch is unknown, making most of the information contained in the interburst intervals unusable. Therefore we obtained an independent estimate of k + by simultaneously fitting the rising phase of responses to jumps to three different glycine concentrations (3 mM, 100 µM and 40 µM) obtained from the same patch.
Fitting was done in stages with ChanneLab as follows. First, desensitisation rates were obtained from from the 3 mM responses and fixed. All rates (other than k + )
were fixed to the single channel estimates (low solution), before fitting the rising phase of the patch response up to the peak. The only free variable was k + , as k F+ was constrained to maintain macroscopic reversibility of the two cycles in the model of The average patch response to each concentration is shown in Figure S2A . As shown in Figure S2B , the fits were in good agreement with the experimental data and gave an average k + of 1.0×10 6 s -1 M -1 ± 2 % (n= 4 patches with 3 concentrations each). The same fits were repeated with binding and gating rates fixed to the high solution and this resulted in an identical estimate of k + = 1.0 ×10 6 s -1 M -1 ± 2 %.
Next we verified what effect this small adjustment in the k + value had on the quality and results of the single channel fits by repeating the fits for outside-out data, using 6 the flip model (without desensitized states) with k + fixed to the value obtained in the macroscopic fits (1.0×10 6 s -1 µM -1 ).
All other parameters were left free. Figure S2C shows the apparent open and apparent shut-time distributions together with the predicted (HJC) distributions (continuous lines) superimposed to the data (same dataset as Fig. 5A that converged to the low solution). The results of the fits still describe the data very well. Also, fixing k + to the value obtained from jumps had little effect on the estimates of the other rates (average valuse corresponding to the low solution are shown in Supplementary Table 1, fourth column). The patches that were used for the determination of k + were held at -60 mV instead of -100 mV in order to increase stability and to prolong the length of the recordings. As reported by (Legendre, 1999) , the change in voltage has no effect on the rising phase of the response: in a separate set of experiments we verified that the 20-80% rise time of the response to a 200 ms pulse of 3 mM glycine does not change going from -60 to -100 mV (0.33±0.02 ms and 0.32±0.02 ms respectively,
p=0.35, paired t-test, n=21).
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Supplementary Figure 3:
The rates corresponding to the low α solution can predict the slow time course of deactivation of macroscopic currents in high chloride. Figure S3A shows the calculated response to a 1 ms jump into 3 mM glycine for the average rates corresponding to the low α solution (grey trace, rates in supplementary Table 1 , third column) and to the high α solution (black trace, rates in supplementary Table 1 , second column). The decay time predicted by the high α solution rates is 14 ms (black bar in Fig. S4B ), as opposed to a predicted value of 19 ms for the high α solution (grey bar in Fig. S4B ). This longer value is in better agreement with the experimental values (shown as white dots in Fig. S4B ), whose average is 21 ms (black dot in Fig. S4B ). Despite the fact that we are not able to discriminate between the two solutions on the sole basis of our single channel fits, the fast solution predicts a deactivation time that is much shorter than observed. We can therefore conclude that The values obtained for the desensitization rates imply that sojourns in D3 slow ( Fig   6G) last about 50 ms, and that sojourns in the fast desensitized states have lifetimes of 4-5 ms . Shut times longer than 3-4 ms are excluded from the analysis of singlechannel data at 1 and 1000 M glycine because they are longer than the t crit . On the other hand, at 50 µM glycine the t crit was 200 ms and all these desensitized sojourns would be included in the shut times that were fitted. Despite this, the single channel data were well-fitted by a mechanism that did not include any desensitized state.
In order to resolve this apparent contradiction, we have to assess what contribution these states make to the shut time distribution. We calculated the shut time distribution at 50 M glycine for the model in Figure 6G This extra shut time component is clearly not present in our shut time distributions at 50 µM glycine ( Figure 4B ).
The most likely explanation is that recordings selected for single channel kinetic analysis come from patches with low receptor density, because they are the only ones that allow us to identify isolated clusters (or bursts) of channel activity. As shown in Figure 6A and D, cells that have a low current and thus have a low receptor density,
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show little or no fast desensitization, explaining the lack of this component in our steady state single channel recordings. shows the rate estimates (for low α) obtained after fixing k + to the value obtained from fits of the rising phase of outside-out currents following jumps at different glycine concentrations (see Supplementary Figure 2 and text). The efficacies, the equilibrium constants for the flip states (F n = δ n /γ n ), and the dissociation equilibrium constants are reported at the bottom of the table.
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